Carcinogenic induction directs the selection of allelic losses in mouse lung tumorigenesis.
Recent evidence suggests that genome-wide allelic imbalances are inducible by carcinogens and may occur as cells adapt to carcinogenic exposure during tumorigenesis. We investigated the role of carcinogenic exposure on global and selected loss of heterozygosity (LOH) during mouse lung adenocarcinogenesis. Tumor induction by 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) or vinyl carbamate (VC) resulted in a significant overall increase in the number of chromosomes affected by LOH per tumor when compared with spontaneous lung tumors. Allelic loss on chromosome 12 occurred at a frequency of 35% and 40% in NNK- and VC-induced tumors, respectively, compared with 8.3% in spontaneous tumors (P < 0.01). In contrast, spontaneous lung adenocarcinomas displayed LOH on chromosome 4 at a frequency of 77%, whereas a frequency of only 36% (P < 0.001) was observed in tumors induced by NNK. Sixty-four percent of the VC-induced tumors displayed LOH on chromosome 4. In addition, allelic losses on chromosomes 12 and 14 were significantly associated with an increase in chromosomal instability, suggesting that genes inactivated on these chromosomes may contribute to this effect. The results from this study demonstrate that genotoxic carcinogens increase chromosome instability, as evidenced by a significant increase in global LOH frequency, and significantly alter the selection of chromosomal alterations during lung tumor development.